OBJECTIVE: We, as well as others, have shown that maternal intake of high fructose has been shown to lead to sex-specific fetal programming of adult obesity, hypertension and metabolic dysfunction in mice. Our objective was to test the hypothesis that these outcomes are related to altered fructose metabolism, lipid accumulation and inflammation in the liver of adult offspring.
STUDY DESIGN: Pregnant C57BL/6J dams were randomly allocated to fructose solution (10% W/V; n¼10) as only drinking liquid or water (n¼10), starting at ED 1 and until birth. After weaning, pups were then started on regular chow. Offspring were sacrificed when they reached adult stage (1 year of life) and their liver harvested. Protein and mRNA levels of ketohexokinase (KHK; a crucial enzyme in fructose metabolism that promotes insulin resistance and hepatic inflammation through toll like receptor-4: TLR-4), of transcription factors that lead to hepatic lipid accumulation (CHREBP: carbohydrate responsive element-binding protein; SREBP-1c: sterol regulatory element-binding protein-1c; PPAR-g: peroxisome proliferator-activated receptors-gamma), and of an enzyme responsible for tissue fat entrapment (CD36: fatty acid translocase) were assayed using Western blotting and PCR techniques. Normality was tested using Kurtosis. T-test or Mann-Whitney rank sum were used for statistical analysis. P< 0.05 was considered significant.Data are reported as mean AE SEM or median [IQR] . RESULTS: Female adult mice born to dams in the fructose group had significantly higher liver CHREBP, SREBP-1c & KHK protein levels compared to controls ( Figure 1A ). No significant differences were noted in the male counterparts ( Figure 1B ). Despite lack of significant changes in liver protein levels of CD36 and PPAR-g, exposure to fructose was associated with upregulation of CD36, KHK & TLR-4 mRNA in females ( OBJECTIVE: Advances in genomics have expanded the screening modalities available in pregnancy. Expanded carrier screening (ECS) is used to identify couples with reproductive risks for autosomal recessive (AR) and X-linked (XLR) disorders, and cell-free fetal DNA prenatal multigene screening (cffMGS) is available to detect de novo single base pair mutations noninvasively. We sought to determine the ability of ECS and cffMGS individually and in combination to detect genetic syndromes identified in a cohort of fetuses with congenital anomalies. STUDY DESIGN: Since 2015 we have offered whole exome sequencing (WES) to all parents with a fetus possessing any structural anomaly. Fetuses with a proven single gene variant causing the anomaly formed the basis of the present study. We evaluated whether the genomic finding would have been identified by one of 7 commercially available ECS panels and/or 1 commercially available cffMGS panel. ECS panels used targeted sequencing for detection of carriers and included between 141 and 992 genes. The cffMGS panel included 30 genes. RESULTS: 364 fetuses with ultrasound-identified anomalies, a normal karyotype and a nonpathogenic microarray had WES via trio analysis. Among these, there were 14 (3.8%) AR, 3 (0.8%) inherited XLR, and 27 (7.4%) de novo diagnoses. Parental sequencing confirmed the mothers of the XLR cases were carriers, as were both parents of the AR disorders (Table 1) . Trio analysis confirmed de novo findings in all de novo dominant cases (Table 2) . Detection by ECS panel of the causative AR and XLR genes ranged from 0 to 11, with larger panels identifying a greater number of causative genes. Two ECS panels would miss all 17 at-risk couples. The largest ECS panel included 73% of the pathogenic genes identified in our cohort. Among the 27 de novo variants, cffMGS could potentially have detected 8/27 (29.6%). The combined use of the largest ECS panel and cffMGS could have detected up to 43.2% of causative genes in the present study cohort. Commonly used ECS panels (<400 genes) in combination with cffMGS could have detected 22.3% of causative mutations in the present study cohort.
CONCLUSION:
Increasing the number of genes included on ECS and cffMGS screening panels has the potential to enhance early detection of fetal anomalies caused by Mendelian disease.
